The iodination of insulin was accomplished by a modification of the lactoperoxidase method.
The mammary gland is one of the possible targets of insulin action (Juergens et al., 1965) . Insulin receptors exist in mammary glands from pregnant and lactating mice (O'Keefe and Cuatrecasas, 1974; Apostolova et al., 1976) and in mammary adenocarcinoma from rats (Harmon and Hilf, 1976) . However, nonspecific binding of iodoinsulin to mammary cells was abnormally high compared with that to fat cells (Cuatrecasas, 1974) , likely as a result of either damage to the insulin by iodination or to the mammary cells during the dissociation process. Availability of iodoinsulin and mammary cells with intact biological activity seemed necessary for further investigation into insulin-receptor interaction in the mammary gland. Several methods have been developed to iodinate insulin (Freychet et al., 1971; Hamlin and Arquilla, 1974; Gliemann et al., 1979) . We have been iodinating prolactin under mild conditions using lactoperoxidase (Sakai et al., 1975 Binding activity of iodinated insulin to mammary cell Two-to three-month-old pregnant and lactating KA mice were used. The days of plug observation and parturition were counted as days 0 of pregnancy and lactation, respectively. Mammary epithelial cells dissociated with collagenase (Enami et al., 1973; Sakai et al., 1978) TCA precipitability in the medium incubated with mammary cells for 30 min was 88% of that in the fresh control medium. After 30-min incubation with mammary cells, the medium was reincubated with fresh mammary cells for another 30 min. The specific binding of insulin in the incubated medium decreased to 89% of that in a fresh medium. The specific binding of iodinated insulin to cells from pregnant mice in the presence of ACTH, prolactin, glucagon, secretin, EGF and NGF was 94, 95, 99, 93, 77 and 81 % of that without these hormones, respectively, and that with cells from a lactating mouse was 96, 98, 100, 98, 97 and 79%, respectively. The specific binding to lactating mammary cells decreased to 90% when pancreozymin was added to the incubation.
Discussion
A characteristic of our method of iodination is slow addition of a low concentration of hydrogen peroxide in contrast to the method of Thorell and Johansson (1971) in which the authors used about 20 times (Freychet et al., 1972) requires no special facility nor time-consuming processes, and is, therefore, useful for small amounts of iodoinsulin, being easier and faster than DEAE chromatography (Freychet et al., 1971; Hamlin and Arquilla, 1974) or long-gel electrophoresis (Linde and Hansen, 1974) . Monoiodoinsulin labelled by the chloramine-T method is reported to have high bioactivity and high binding activity to insulin receptors (Freychet et al., 1971) . Al4 tyrosine-monoiodoinsulin, which is the major product (75%) of lactow•roxidase iodination (Hamlin and Arquilla, 1974) , is known to maintain its entire bioactivity whereas A19-or B-iodinated insulin has lower bioactivity (Gliemann et al., 1979) . Linde and Hansen (1974) separated iodoinsulins into 5 bands (uniodinated insulin, A19-or Bmonoiodoinsulin, Al 4-monoiodoinsulin, diiodoinsulin and triiodoinsulin) on acrylamide gel electrophoresis using long columns. The small amount of radioactivity observed ahead. (Rm=0.90) of the main peak on electrophoresis of unpurified iodinated insulin seems to represent diiodoinsulin, evidence to support the inference that diiodoinsulin was removed by purification on a cellulose column.
Our iodoinsulin had high binding activity to dissociated mouse mammary cells, which was specific and saturable. The amount of nonspecific binding was less than 10% of that of total binding, probably owing to both good iodoinsulin and undamaged mammary cells. Mammary epithelial cells dissociated by the method used are known to grow in vitro on floating collagen gels (Emerman et al., 1977) and to retain specific prolactin receptors (Sakai et al., 1978) . The amount of specific binding to cells from lactating mice was higher than to cells from pregnant mice, suggesting a difference in the number of insulin receptors per cell. Low concentrations of native insulin displaced the specific binding of iodoinsulin. However, displacement curves for pregnant mice were different from those for lactating mice. The displacement of half the amount of specific binding to pregnant cells with a smaller concentration of native insulin than that needed for lactating cells suggests a difference in the affinity of insulin-receptor binding between pregnancy and lactation. The difference was also suggested by the Scatchard plot (Fig. 5) . A greater number and Cuatrecasas, 1974) . The change in the affinity of binding may be resulted from the presence of heterogeneous insulin receptors with different affinity (Krupp and Livingston, 1980) , or by a negative cooperative type of site-site interaction as observed by Kahn et al. (1978) in liver plasma membranes at different glucocorticoid levels. The property of insulin binding to dissociated cells from mice in various stages of mammary development is now under investigation using the iodoinsulin described herein.
